Law, in cooperation with the Haub Family, to honour the legacy of Elizabeth Haub. Elizabeth Haub was devoted to appreciating nature and to the sound stewardship of natural resources. The Award was also established to commemorate the 25 th anniversary of the United Nations Stockholm Conference and the fifth anniversary of the United Nations Rio de Janeiro Earth Summit. It is wonderful to be here this evening with Helga and Erivan Haub, and Christian Haub, principals of the German-based Tengelmann Group, which operates grocery stores in Europe and the Great Atlantic & Pacific Tea Company in the United States. The Tengelmann Group was one of the first major food retailers in Germany to develop progressive environmental and conservation policies.
Each year a jury, comprised of individuals nominated by the International Council of Environmental Law and Pace Law School, reviews the most important diplomatic achievements in the field of environmental law and chooses the Haub awardee from this field. As a result, the Diplomacy Award is one of the most prominent environmental awards in the world.
The Award criteria recognise: "(a) a positive contribution to the development and promotion of international law and policy in a general way" or "(b) a particular practical accomplishment in a specific instance: a new idea or initiative leading to a new concept in the field of environmental law and policy of one or several countries, and particular initiatives in this field". Past recipients hail from around the world, and are listed in your programme."
Dean Simon ended her remarks by noting that "Again, it is my great honour to be with all of you tonight to celebrate Dr Klaus Töpfer and the important field of environmental diplomacy. I am now pleased to introduce the President of Pace University, Stephen J. Friedman."
Laudatio
Following a round of applause, President Stephen J. Friedman took the podium and delivered the following address:
"Thank you Dean Simon. It is my great honour and pleasure to be with you tonight, and I thank our honourable host and hostess, Mrs and Mr Haub, Christian Haub, Dr Burhenne, Ambassador Singh, and honoured guests for their presence at this important ceremony. There can be no doubt that tonight's Laureate is most deserving of The Elizabeth Haub Award for Environmental Diplomacy. Dr Klaus Töpfer's achievements in the field of environmental diplomacy are numerous and remarkable.
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I am proud of the collaboration between Pace University and the International Council of Environmental Law through which we work together to recognise and honour the achievements of our world's environmental diplomats. It is especially important to honour the legacy of Elizabeth Haub, a great entrepreneur and enthusiast for conservation.
Let me take just a few moments to highlight Dr Töpfer's exemplary career. Dr Töpfer served as Executive Director of the United Nations Environment Programme (UNEP) from 1998 to 2006. He is widely recognised as having spearheaded environmental policy as Minister of Environment in Germany. Since March 2006, Dr Töpfer has rejoined the academic world part-time to serve as Chief Professor of Environment and Sustainable Development at Tongji University, Shanghai.
He is internationally known for his personal commitment to promoting the environment and sustainable development, particularly in developing nations. He has correctly noted that "environmental policy is the peace policy of the future".
Dr Töpfer works tirelessly to achieve his vision of making the environment work to improve the lives of people today and for future generations. His lifelong efforts are testament to the fact that protecting natural resources and regulating harmful substances can spur the development of new technologies, jobs and markets. Dr Töpfer's innovative approaches to rethinking international environmental policy have yielded new recycling and waste policies throughout Europe and a new treaty for the Alps, among many other achievements.
Before In addition to serving as Honorary Professor of Tongji University, Shanghai, People's Republic of China, he is an Honorary Doctor of the Technical University of Brandenburg, Cottbus, Germany. He is also Honorary Doctor of the Free University of Berlin and of the University of Essen.
Dr Töpfer was awarded the Bruno H. Schubert Environment Prize and the German Environment Prize, the most prestigious such prize in Europe. He holds a doctorate in Philosophy and a degree in Economics.
Let me offer my personal congratulations to Dr Töpfer. During this evening to celebrate the exemplary environmental diplomatic achievements of Dr Töpfer, it is important for us to pause and acknowledge the absence tonight of a previous Elizabeth Haub Prize for Environmental Law Laureate, the distinguished Pakistan lawyer Dr Parvez Hassan. Dr Hassan has lectured at Pace and visited here often. He and Professor Robinson were with Dr Töpfer in Johannesburg in 2002 lecturing at UNEP's Global Judges' Symposium in Environmental Law.
Although Dr Hassan had hoped to be here tonight, events in Pakistan dictate that he must send us his regrets. Dr Hassan conveyed that at this troubled time in Pakistan, it is important that he remain in Pakistan to press for the rule of law, restoration of the country's constitution, and the release of detained judges and legal professionals. I am sure you agree with me that the courage of individuals like Dr Hassan is commendable. Please join with me in keeping Dr Hassan in our thoughts this evening. I believe I speak for all of us when I say that it is our sincere hope that the spirit of good will and cooperation which underlie diplomacy, will prevail in Pakistan."
Presentation of Certificate and Medal
President Friedman concluded his part of the programme by introducing Ambassador Bhagwat Singh, Permanent Observer of the Asian-African Legal Consultative Organization, and Secretary of the Award Jury. In the latter capacity, it was Dr Singh's happy task to read the Pace Law School certificate conferring this award upon Dr Klaus Töpfer.
Thereupon, Ambassador Bhagwat Singh made the following remarks:
" In testimony, whereof, on this 3 rd day of December in the year 2007, I have caused the Seal of the Pace since we expected that you would be unable to attend a dinner with her and the Secretary-General upon invitation of the German Federal President. However, I then found out that, in your desire not to miss this important occasion, although not yet cured, you had persuaded your doctor to release you for the night! This is Klaus Töpfer! Now, when I am asked how he is doing, I answer that he has not changed a great deal. For example, I don't watch TV that much, but my assistant told me that on one specific day he saw Professor Töpfer on an early morning programme discussing the recent UN Special Session on Climate Change and that night he was on a different channel talking about the importance of renewable energy technologies in meeting the goals of the Kyoto Protocol.
He is continually advocating for the conservation of the environment and sustainable development at all levels, with great insistence on helping developing countries.
Fighting for the cause of the developing world was his hallmark during his tenure as Executive Director of UNEP. His motto continues to be that environmental conservation is not an impediment to economic development. And he has preached in the South, as well as in the North that, on the contrary, environmental policy has to trigger new technology, economic opportunities and jobs.
He has also done his part in Europe. For instance, he was the initiator of the Alpine Convention. It was not easy to bring the eight alpine states to bind themselves to coordinated policies regarding subjects as varied as mountain agriculture, transport, forestry, and soil, as well as nature, conservation. That this happened is due to a large extent to Klaus Töpfer's diplomatic skills. Whatever the subject, his bottom line is always to insist on the need for dialogue, cooperation, and mutual 
IWC Intersessional Meeting on the Future
by Joanna Depledge * Most treaty bodies have to contend with dispute and disagreement among delegations; this is the essence of negotiation. For the International Whaling Commission (IWC), however, polarisation between pro-and anti-whaling nations is such, that it has plunged the whaling regime into stalemate or, as one delegation put it, "trench warfare".
1 Disputes over the very nature of the IWC translate into hostile exchanges on the negotiation floor, which in turn exacerbate the political tension. But because each "side" can claim some benefit -the moratorium on commercial whaling still holds, but "scientific" whaling, notably by Japan, continues -there has been little incentive over the past 20 years to make real efforts to build bridges.
Over time, however, the danger that the IWC might actually disintegrate has loomed ever larger (Japan has long threatened to withdraw), while anti-whaling protests have become increasingly violent, especially on the high seas. Political confrontation over whaling takes up disproportionate time and energy for many governments and spoils otherwise friendly diplomatic relationships. At the same time, polarisation of positions makes it more difficult for the regime to effectively respond to new challenges, such as heightened environmental threats. At the fifty-ninth Annual Meeting in Anchorage (May 2007), under the leadership of US Chair Dr Bill Hogarth, governments finally agreed that something should be done.
2 As a first step, they decided to hold an intersessional meeting on the future of the IWC. This took place from 6-8 March 2008, in London, UK. (See also late-received article on page 172.)
The London intersessional was focused on process and not substance, looking at ways of improving the IWC's negotiation procedures, rather than rehashing longstanding positions. In this way, the aim was to build on areas of shared concern, rather than division, in order to enhance the negotiation atmosphere and boost confidence among delegations. All IWC member governments were invited to the meeting, with 60 (out of 78) represented, along with a dozen NGOs. Meetings were closed to the press. In a new departure for the IWC, three outside experts were invited to attend the London intersessional, and provide their perspective on the problems facing the regime and possible ways forward: Dr Calestous Juma, former Executive Secretary of the Convention on Biological Diversity; Ambassador Raúl Estrada-Oyuela, former Chair respect between North and South, rich or poor. This is not only for the environment per se, but also to avoid human conflicts. He strongly believes that environmental policy is the peace policy of the future.
Dialogue for cooperation towards sustainable development is taking place in numerous fora, one of which is the CSD (the Commission for Sustainable Development). Professor Töpfer was its President and made headlines for his methods to force a real dialogue: he simply asked the Ministers to leave their prepared statements at the reception desk and retrieve them after the session. Well, not everybody laughed... This is Klaus Töpfer! I will stop here, although I am very conscious of having left out innumerable achievements. For instance, I have not even touched upon those in relation to Klaus Töpfer's functions and work in Germany. But, just like you, I am impatient to hear him speak. So, let me close by wishing him all the best to continue in the same vein, with his usual vigour and sense of humour."
Conclusion of the Ceremony
After further applause, the Secretary of the Jury thanked Dr Burhenne for his personal remarks and asked Dr Töpfer to take the podium to deliver his paper (to be printed as a separate article in a future issue). Following extensive applause, Dean Michelle S. Simon made these closing remarks:
"Thank you Dr Töpfer for your excellent paper. Your work in this field is an inspiration to all of us gathered this evening. As is customary for the Haub Laureates, your paper will be printed in the journal Environmental Policy and Law, published under the auspices of the International Council of Environmental Law. In this way, your thoughts and comments will be available to people all over the world.
I know I speak for all of us when I say that this evening has been a wonderful tribute to the legacy of a great woman, Elizabeth Haub, and to the achievements of a great diplomat, Dr Klaus Töpfer. Dr Töpfer, I hope that this award inspires you to continue your innovative work in the field of environmental stewardship for many years to come.
I again want to express the appreciation of the Pace Law School and the International Council of Environmental Law to our honourable host and hostess, Mrs and Mr Haub, to Christian Haub, to Dr Burhenne, Ambassador Singh, and to the many honoured guests present tonight.
Please, enjoy the reception and take a moment to gather with friends old and new. Again, congratulations to Dr Töpfer, and I wish you all a wonderful night." of the Kyoto Protocol negotiations; and Ambassador Alvaro de Soto, former UN Special Coordinator for the Middle East Peace Process. This contribution from experienced negotiators unrelated to the whaling regime followed the approach of symposia convened by the US-based think-tank, the Pew Foundation, the latest held in January 2008.
3 These received input from, among others, Ambassador Tuiloma Neroni Slade, another climate change veteran and former International Criminal Court Judge, and Juan Mayr, Chair of the negotiations on the Cartagena Biosafety Protocol and initiator of such procedural innovations as the "Vienna setting"
4 and the use of coloured balls to determine speaking order.
A brief press release was issued at the close of the London intersessional, speaking of "intensive discussions" and "positive ways forward". The press release listed several possible options identified by the meeting for improving the IWC's procedures and practices.
5
One of the options was to increase efforts to reach decisions by consensus, in order to reduce the incidence of voting, which is very common in the IWC. Although voting can enable decisions to be reached more quickly than the laborious process of building consensus, the outcome is often divisive, splitting delegations into "winners" and "losers". Accepting voting as routine also weakens the incentive to reach consensus, encouraging delegations to focus instead on the "arithmetic" of simply clocking up votes.
Other options focussed on more effective time management, notably to ensure adequate notice of matters to be considered in order to reduce surprises, and to employ "cooling off" periods in the event of disputes. At present, regular meetings of the Scientific Committee are held immediately prior to IWC annual meetings. One idea put forward was to review this schedule, in order to provide more time for the Scientific Committee's work to be considered.
Plenary debates in the IWC are often characterised by inflammatory exchanges and unproductive posturing (plenary meetings are rarely the best arenas for constructive negotiation in any regime). A greater use of small negotiating groups was therefore proposed in order to encourage more productive discussions. Strengthening support to the Chair in the running of meetings was also suggested, as was reviewing the composition and function of the Scientific Committee.
Contrary to current trends, the IWC tends to keep NGOs at arm's length. Although accredited NGOs may observe proceedings, the side events, parallel forums and contributions to roundtables and workshops that are now common elsewhere in the international area are absent from the IWC. To some extent, this caution results from the polarisation of positions also among NGOs, along with the confrontational tactics of some more extreme groups. However, the input from the Pew Foundation symposia suggests that NGOs do have a valuable contribution to make to the whaling regime. It is not surprising, therefore, that one of the suggestions made at the London intersessional was to discuss how to better integrate elements of civil society into the IWC's work. In terms of outside input, the meeting also proposed to improve coordination between the IWC and other relevant international conventions.
In the run-up to the London intersessional, Japan announced that it would abandon plans to add 50 humpback whales to the 1000+ other whales it aims to catch for "scientific" purposes this year (the species was not previously targeted by Japan). This was seen as a goodwill gesture, and attributed partly to brokering on the part of Chair Hogarth, as well as strong pressure from Australia. Despite Japan's move, however, the current whaling season has seen escalating tension in the southern ocean, with Greenpeace and the activist group Sea Shepherd launching sustained assaults on Japanese vessels. These are reported to have seriously disrupted whaling activities. As the London intersessional took place, reports came in of further violent attacks on Japanese whaling ships by Sea Shepherd, and alleged strong retaliation.
6 The IWC has, in the past, adopted consensus resolutions condemning such violent action. The London intersessional reiterated this condemnation in a second press release, while calling on the governments concerned to exercise restraint in their responses.
7 Coordinated anti-whaling protests by Sea Shepherd were also directed at the Japanese Embassy during the London meeting.
Officially, the London intersessional was exclusively centred on process. However, press reports suggested that off-line talks had taken place on possible substantive ways forward from the IWC's impasse 8 (indeed, it would be odd if delegates had not seized the opportunity for informal discussion behind-the-scenes). The basic building blocks of a way forward are not too difficult to imagine, and were discussed more openly at the Pew Foundation meetings. They would involve, in essence, allowing a limited resumption of commercial whaling (for example, around coastal waters and only for abundant species), in return for the cessation, or at least much greater international control, of "scientific" whaling. Moving towards any such compromise, however, would require much more political will and mutual trust than is currently present in the IWC, which brings us back, once again, to the importance of process and the London intersessional meeting.
Chair Hogarth will now develop recommendations to present to the forthcoming 6sixtieth Annual Meeting in Santiago, Chile (23-27 June 2008), where discussions on the IWC's future will be given priority in proceedings. A two-day follow-up to the London intersessional will also take place immediately prior to the Annual Meeting. See "Secret plan to let Japan resume whaling", http://www.independent.co.uk/ environment/nature/secret-plan-to-let-japan-resume-whaling-793486.html and "Tentative steps to whaling peace", http://news.bbc.co.uk/1/hi/sci/tech/7285544.stm.
Notes

Introduction
It is now beyond debate that the principle of "equitable utilisation" is the pre-eminent rule relating to the use of international watercourses. According to this rule, the determination of a reasonable and equitable regime for the use of an international watercourse is usually understood in terms of consideration of a number of relevant factors or criteria.
1 Routinely, conventional and declaratory instruments governing the use and protection of international freshwaters stress the fact that no one of these factors nor any particular use of an international watercourse is to enjoy inherent priority over any other in the process of equitable balancing which lies at the heart of the principle of equitable utilisation.
2 However, among the various factors impacting upon the application of this principle, it is possible to argue that the environmental protection of international watercourses is steadily increasing in its significance and in the sophistication of how it is addressed. This is largely due to the emergence in general and customary international law of a comprehensive suite of rules, principles and legal concepts requiring enhanced protection of various aspects of the natural environment of international watercourses and riparian States. The normative content of such rules and principles is becoming increasingly clearly defined, both through their ongoing elaboration into a highly developed corpus of legal requirements and through growing understanding of their mutual relevance. Indeed, it can be argued that it is the normative sophistication and comprehensive coverage of general environmental rules that give added "voice" to environmental concerns within the determination of a reasonable and equitable regime for the utilisation of an international watercourse. In addition, these rules and principles are increasingly supported by sophisticated rules of procedure, adding further to their normative clarity and justiciability.
This article briefly examines the likely status and normative content of a number of established and emerging rules and principles of substantive and procedural international environmental law, and whether and how each has been incorporated into key instruments on the nonnavigational uses of international watercourses. In so doing, it attempts to draw conclusions as to the likely impact of each rule or principle in relation to the significance of environmental considerations within the overarching doctrine of equitable utilisation of international watercourses.
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It is contended that the wide international acceptance and normative specificity and sophistication of the continually evolving corpus of general international environmental law, coupled with the existence of competent institutional machinery for its elaboration and implementation, give environmental considerations ever-increasing "voice", and thus greater relative significance in the determination of a reasonable and equitable regime for the use of international watercourses.
Substantive Rules and Principles of International Environmental Law
Notwithstanding the provisions of the 1997 UN Convention and other conventional provisions expressly concerned with the environmental protection of international watercourses, a number of customary international legal rules and principles can be argued to have developed in recent decades which might be expected to have a role to play in this regard. The existence and, to a lesser degree, the normative status of these rules and principles have largely been defined by "the progressive gathering of recurrent treaty provisions, recommendations made by international organizations, resolutions adopted at the end of international conferences, and other texts that can be said to have influenced State Practice".
4 Such rules include the obligation to prevent transboundary pollution and the rules relating to responsibility and liability for such pollution, the obligation to cooperate and the requirement for environmental impact assessments (EIA) for projects having transboundary effects, while customary principles include the precautionary principle, sustainable development, intergenerational equity and common but differentiated responsibility. Other emerging principles can be identified which may eventually comprise part of the corpus of relevant customary international environmental law, including the so-called "ecosystem approach". The key significance of such rules and principles lies in the fact that, as the accumulated legal expression of environmental protection concerns by the international community, they indicate the issues which are likely to be identified and articulated as central in the environmental protection of international rivers and the means by which such issues are likely to be considered. The normative content of the rules and principles of customary and general international law on the environment is likely to inform the interpretation and application of the rules and principles which are set out in outline in the environmental provisions of the 1997 Convention and other relevant instruments. Indeed, it is later submitted that it is largely by virtue of the very sophistication and extensive elaboration of these substantive and procedural rules and principles of general international environmental law that environmental considerations are likely to enjoy such prominent status as a factor in determining an equitable regime for the utilisation of shared freshwater resources.
In examining the role of such rules and principles, it is not strictly necessary to engage in the ongoing debate over the precise legal status of those which are often assumed to enjoy binding force in customary international law, as merely "declarative" norms of international environmental law can, by exerting a compliance pull on States 5 and, more importantly, by influencing negotiations and other second-party control mechanisms, play a very significant role.
6 Further, international environmental norms, though declaratory in nature, can be expected to play a significant role in informing the rules and principles contained in the 1997 Convention and other treaty instruments.
7 More specifically, Dupuy suggests that both trends identified in treaty practice and soft law guidelines defined by international institutions can be taken into consideration "to define more concretely the material contents of 'due diligence'".
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Of course, the consistent inclusion of normative rules and principles in the declarations and resolutions of international organisations, and of the United Nations in particular, contributes significantly to the process of custom generation.
9 This process might be expected to have made a particularly significant contribution to the development of international environmental law where the use of soft law declaratory instruments has been so widespread.
10 As Hohmann points out, "rules of customary law initiated through declarations find their way into agreements and vice versa".
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The single most important source of rules and principles that may have crystallised into generally binding norms of customary international environmental law is the accumulated corpus of relevant multilateral and bilateral treaties. Of course, the consistent inclusion of a provision of a particular normative character in bilateral treaties also provides significant evidence of acceptance of a rule in international law. In relation to shared water resources in particular, by 1963 a UN publication 12 had listed 253 treaties on non-navigational uses of international rivers and in 1974 another UN document 13 identified a further 52 bilateral and multilateral agreements that had been concluded in the intervening period. Clearly, this reservoir of treaty practice has greatly assisted the International Law Commission in the elaboration of the 1994 Draft Articles which formed the basis of the 1997 Convention and led State actors and intergovernmental bodies to argue that there are principles of international law which can be applied to the preservation and environmental protection of international watercourses in the absence of bilateral and multilateral agreements.
14 In turn, the inclusion of certain rules and principles in the ILC's Draft Articles, and subsequently in the Convention, must greatly enhance their status as established or emerging rules of general customary law, particularly in light of the ILC's particular function within the UN system and the cautious approach taken to its role of progressive development of international law, tempered by the constraints imposed by the reality of international State practice.
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It is also worth noting that in recent years commentators have noted the increasingly significant role that multilateral development banks (MDBs) and other development agencies can play in implementing sustainable development standards and principles.
16 Indeed, Handl argues that MDBs are legally obliged, even though their charters may not include explicit environmental obligations or mandates, to act in accordance with international environmental norms possessing the status of customary international law or general principles of law.
17 He argues that this obligation may require not merely avoiding lending to projects which may cause environmental harm, but also a more positive obligation "to act affirmatively toward realising the goals of sustainable development generally".
18 Indeed, over 40 of the world's commercial leading banks have now agreed to abide by the World Bank Group's voluntary code of environmental standards, the so-called "Equator Principles", when making loans for infrastructure projects, particularly in less developed countries.
19 Similarly, international trade law plays an increasingly active role in identifying and applying emerging rules of international environmental law in the course of international trade disputes. For example, the World Trade Organization (WTO) Appellate Body has recently endorsed the concept of "sustainable development" as a general objective of international law in the Shrimp-Turtle case, 20 while, in the Beef Hormones case, 21 it incorporated elements of the so-called "precautionary principle" into the WTO Agreement and thus into the very fabric of the international trading system.
It is widely accepted that the obligation to prevent transboundary harm by means of pollution is well established. It receives support from the vast majority of academic commentators, 22 in judicial and arbitral statements, 23 in leading declarations and resolutions adopted by the international community, 24 in codifications of international law adopted by intergovernmental agencies 25 and learned associations, 26 and in a number of normative environmental treaty regimes.
27 However, few who support the status of this obligation as a rule of customary international law would argue that it prohibits all transboundary harm.
28 It is widely understood that this rule applies subject to a number of considerable limitations, including the fact that the prohibition is normally understood as reflecting an obligation as to performance, based on standards of "due diligence", rather than an absolute obligation as to result.
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Also, despite some uncertainty as to the precise normative content of the duty to prevent harm by pollution, it is clear that it is the primary or cardinal rule of customary international environmental law that has given rise to many, if not all, of the other relevant rules and principles and that it is informed, to a very significant extent, by the requirements of these other rules.
For example, the duty to cooperate, though largely embodying procedural requirements to notify, exchange information, consult and negotiate, is absolutely central to the discharge of the due diligence standards of the obligation to prevent harm. Equally, transboundary environmental impact assessment is central to the practical discharge of the duty to notify of planned projects, and thus to effective cooperation.
30
Transboundary EIA has also been linked to the general principle of non-discrimination, 31 as have dispute settlement procedures which give priority to private recourse by adversely affected individuals to domestic courts and remedies in the avoidance and resolution of disputes over international watercourses. Such dispute settlement 0378-777X/08/$17.00 © 2008 IOS Press procedures can also be seen to give effect to the "polluter pays" principle.
In turn, the precautionary principle can play a vital role in identifying when a transboundary EIA would be necessary and then in comprehensively setting out all the environmental risks inherent in a planned project. Indeed, it is widely accepted that the use of anticipatory EIA procedures is one of the key means of giving practical effect to the more normatively obscure precautionary principle.
32
Also, outside of formal EIA procedures, the precautionary principle has a role to play in identifying general standards of due diligence for the purposes of the duty to prevent transboundary harm. For example, it is clear that the duty of prevention would normally extend to a significant risk of transboundary environmental interference causing significant harm, thereby requiring precautionary risk assessment.
33 Obligations, of one form or another, relating to the application of clean production methods or the setting of precautionary environmental standards, techniques or practices are almost always associated with the application of the precautionary principle in international instruments.
34 In relation to the impact of the precautionary principle on other norms of international environmental law, Birnie and Boyle note that "the ILC Special Rapporteur is right to suggest that the precautionary principle is already included in the principles of prevention and prior authorization, and in environmental impact assessment, 'and could not be divorced therefrom'". 35 Another increasingly important application of the precautionary principle is that of the ecosystem approach to natural resource management which, though by no means required under customary international law, is employed with increasing frequency in watercourse conventions. 36 The precautionary principle has a pervasive relevance in international environmental law and it would appear, for example, that a precautionary approach is to be taken to the task of identifying "a grave and imminent peril" for the purposes of establishing the existence of a state of "necessity" under draft Article 25 of the International Law Commission's 1996 draft Articles on Responsibility of States for Internationally Wrongful Acts. 37 The Special Rapporteur's second report suggests that a measure of scientific uncertainty about the prospect of damage should not disqualify a State from invoking necessity. 38 However, of particular significance to the recent and future development of norms and principles of international environmental law is the almost universally accepted notion of sustainable development. It has been described as "an umbrella notion encompassing a range of more specific principles that give it effect", 39 including EIA, access to information and participation in environmental decision making, the precautionary principle, 40 inter-generational equity, intra-generational equity and the ecosystem approach. More importantly, it facilitates the reconciliation of international law on protection of the environment and international law on the use of shared resources by permitting account to be taken of both environmental and non-environmental considerations, including social, economic and developmental goals. The duty of prevention has also been linked implicitly to the notion of sustainable development, and thus to equitable utilisation, by the proposal contained in the International Law Commission's 2001 draft Convention on the Prevention of Transboundary Harm from Hazardous Activities, 41 that States potentially in dispute over the prevention of transboundary harm must negotiate an equitable balancing of interests in accordance with a range of factors listed in the draft, rather as watercourse States must establish an equitable regime for the use of shared freshwater resources under the principle of equitable utilisation. Indeed, in the specific context of shared freshwater resources, the principle of equitable and reasonable utilisation, the predominant normative concept of international freshwater law, can be regarded as the legal procedure which "operationalises" the notion of sustainable development. 42 Therefore, in relation to shared freshwater resources, sustainable development facilitates the thorough consideration of all the various aspects of environmental protection in the determination of an equitable regime for the utilisation of the resource. In other words, it involves the use of the waters on the basis of a regime of equitable utilisation which takes full account of the environmental protection of the shared resource. Such a regime might more appropriately be called one of "equitable and sustainable utilisation".
In relation to intergenerational equity, a principle at the normative core of the notion of sustainable development, it is clear that the precautionary principle has a role to play in achieving a balance of interests between present and future generations. 43 According to Redgwell, the principle generally provides that "where there is a threat to the global environment, yet scientific uncertainties persist, steps can and should be taken that will benefit the present generation in any event and mitigate suspected adverse impacts upon future generations". 44 Similarly, it is clear that the principle of common but differentiated responsibility, another core component of sustainable development, has a role to play in identifying the due diligence standards which might be expected of particular States under the duty to prevent transboundary harm. Indeed, the general obligation to exercise due diligence in preventing or mitigating adverse transboundary effects has, for many years, taken account of the differing capabilities of States. 45 Common but differentiated responsibility may also impact to modify application of the precautionary principle, as is acknowledged in Principle 15 of the Rio Declaration. 46 Therefore, the position in relation to the normative status and substantive content of both more established and emerging rules and principles of international environmental law, and their application to shared international freshwater resources, is far from simple. It is clear, however, that customary and conventional rules and principles are closely interrelated. While the consistent articulation of certain rules in conventional regimes lends support to the case that those rules have achieved the status of customary international law, established and even emerging customary rules and principles significantly influence the application of conventional regimes. Indeed, having regard to the work of the International Law Commission, not to mention the many other intergovernmental agencies and learned associations involved in the formulation of international environmental law and policy, it is possible to argue that most generally applicable conventional and declaratory instruments relating to the environment consist of little more than codifications of existing custom or established State practice. Of course, once particular rules or principles have been included in such codifying instruments, their customary status is likely to be greatly enhanced. Moreover, each of the rules or principles of international environmental law identified above, whether customary or conventional in origin, are themselves closely interrelated, having some significance for the normative status or practical application of one or more of the others.
Of course, while States remain free to enter into whatever binding conventional environmental arrangements that they deem necessary, the principle of equitable utilisation has long been the uncontested cornerstone of the law of international watercourses and it is ordinarily within the framework of this principle that factors pertaining to environmental protection are considered. In considering the relevant weight to be given to environmental factors in the course of such a balancing of interests and the processes by which they can be incorporated into an equitable regime for the utilisation of shared freshwater resources, it is suggested that the growing corpus of broadly supported environmental rules and principles alluded to above emphasises the likely significance of environmental factors in this process and provides detailed mechanisms and procedures by means of which environmental considerations can be taken on board and environmental damage can thus be prevented or mitigated. Indeed, it can be argued that the extensive elaboration and detailed articulation of environmental rules and principles in recent years, both of substantive elements such as the due diligence standards required and of procedural obligations such as the duty to notify, significantly enhance the weight to be accorded to environmental considerations in the balancing of factors involved in the determination of an equitable regime for the utilisation of an international watercourse.
Procedural Rules of International Environmental Law
If one accepts that the applicable customary rules for the use of shared freshwater resources require that significant harm to other watercourse States should be avoided and, ultimately, that such use must be equitable and reasonable, it follows that a State will need to know of the current or proposed uses of a neighbouring State in order to ascertain whether any use will cause significant harm within its territory or to the shared water resource or whether such use will be equitable and reasonable. In addition to a notification procedure, legal machinery is required by means of which watercourse States may consult and negotiate in respect of proposed works or utilisation of shared waters. Commentators can point out the proliferation, since the 1972 UN Conference on the Human Environment, 47 "of treaty instruments requiring States not so much to prevent environmental harm as to observe a number of discrete procedures before permitting the conduct of activities which may cause such harm".
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Generally, procedural obligations provide a framework for the early and amicable resolution of environmental disputes by ensuring that interested parties are adequately informed of proposed projects and their potential environmental implications, by providing a form of procedural due process for the participation of interested parties, including, where appropriate, the citizens of the State of origin and the citizens of potentially affected States, 49 and by providing an opportunity for compromise to be reached, involving, for example, alteration of the original proposal or the inclusion of remedial measures to mitigate any likely adverse environmental effects.
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The existence of a general customary obligation on States to cooperate in respect of the development and utilisation of international watercourses was first suggested in the Lac Lanoux Arbitration.
51 More recently, the International Court of Justice emphasised the necessity of cooperation among watercourse States in the GabcikovoNagymaros case, stating, for example, that "[O]nly by international cooperation could action be taken to alleviate … problems [of navigation, flood control, and environmental protection]".
52 However, members of the International Law Commission, in the course of their discussions on the subject of international watercourses, differed on whether the need for States to cooperate was a mere aspiration or a binding legal duty.
53 However, despite disagreement over the precise legal status of the duty to cooperate per se, most agreed that it was an "umbrella term, embracing a complex of more specific obligations which, by and large, do reflect customary international law".
54
For example, Reuter concluded that "[T]he obligation to cooperate was a kind of label for an entire range of obligations".
55 Sands takes a similar view and explains that the obligation to cooperate has "been translated into more specific commitments".
56 However, despite the misgivings of some of its members about the precise legal nature and status of the obligation to cooperate, the International 58 The Convention includes further detailed requirements which give practical effect to the rather vague obligation to cooperate, including the obligations to notify, consult and negotiate, exchange information, and participate in dispute settlement procedures.
The general principle requiring notice and consideration of the transboundary environmental impact of national activities is based on the informed self-interest of nations and has long received broad international support. Indeed, in light of the failure of the 1972 United Nations Conference on the Human Environment to adopt a proposed Principle 20 on notification, 59 the United Nations General Assembly subsequently adopted, by a vote of 115 to 0 with 10 abstentions, a Resolution specifically addressing the issue of notice of activities having potential for transboundary environmental harm.
60 In relation to international water resources in particular, the United States Federal Water Pollution Act of 1956 provides an early and highly developed example of notice and consultation provisions applying in relation to water pollution that may have international dimensions.
61 Indeed, Okowa points out that, prior to the 1972 Stockholm process, the inclusion of such procedural obligations is especially common in early treaties concerned with regulating the conduct of international watercourses.
62 Describing the significance of procedural rules in relation to international water law in 1977, Schachter linked the central importance of such rules to the inherent flexibility of the equitable utilisation principle.
63
More recently, the United Nations Economic Commission for Europe (ECE) 1992 Convention on the Protection and Use of Transboundary Watercourses and International Lakes imposes upon parties a range of procedural obligations relating to, inter alia, the exchange of information on existing and planned uses of shared waters, participation in consultations and the provision of warnings. 64 The 1997 UN Watercourses Convention similarly contains detailed procedural provisions. As early as 1971, Bourne had argued that the requirement of reasonableness inherent in the ILA's 1966 Helsinki Rules requires prior notice of uses of international watercourses that might have significant environmental impacts on other watercourse States and involvement of such States at the planning stage rather than after the damage has occurred.
65
Furthermore, he usefully elaborated detailed procedural rules for involving potentially affected watercourse States which, having regard to the procedural rules eventually adopted under the 1997 Convention and to recent developments in customary international law, now appear prophetic.
66
It is worth noting that the International Law Commission's 2001 draft Convention on the Prevention of Transboundary Harm from Hazardous Activities, 67 in addition to confirming the general obligation to prevent transboundary harm, codifies existing related international obligations relating to environmental impact assessment, notification, consultation, monitoring and diligent control of activities likely to cause such harm. These related procedural obligations operate to discharge the more general duty of States to cooperate in the reasonable and equitable utilisation of international watercourses. At least as regards the duty to provide neighbouring States with prior notice of plans to exploit a shared natural resource, commentators agree that it is an obligatory requirement under customary international law 68 or "as a principle generally recognised in international environmental law".
69 Several States have sought to rely on the duty to provide prior notification in the course of international disputes. 70 The obligation certainly receives broad support in important recent conventional 71 and declaratory instruments. 72 In addition, Okowa asserts that, even where it is not expressly provided for, the obligation to notify "must be taken as implicit in any requirement to conduct environmental impact assessment", as such assessments are required with a view to protecting the interests of third States. 73 There is potential for uncertainty as to which States are likely to be affected by a particular activity and consequently entitled to notification, or as to which types of activities and forms of injuries the State or origin must notify to the potentially affected States, though both the precautionary principle and the more inclusive ecosystem approach might function to address these questions. Article 12 of the 1997 UN Convention acknowledges the link between effective notification and transboundary EIA by expressly requiring that the results of any EIA accompany the notification. The duty to notify may be facilitated by institutional machinery and the widely adopted 1992 ECE Convention requires Parties to enter into bilateral or multilateral agreements or other arrangements which provide for the establishment of joint bodies to have responsibility for, inter alia, "the exchange of information on existing and planned uses of water and related installations that are likely to cause transboundary impact" 74 and to "participate in the implementation of environmental impact assessments relating to transboundary waters, in accordance with appropriate international regulations". 75 In a rare example of a treaty instrument taking a broader, more ecosystemoriented approach to international cooperation, Article 9 also provides for the involvement of non-riparian coastal States "directly and significantly affected by transboundary impact … in the activities of multilateral joint bodies established by Parties riparian to such transboundary waters".
76
The joint bodies which Parties are required to establish shall have among their tasks " [T] o participate in the implementation of environmental impact assessments relating to transboundary waters, in accordance with appropriate international regulations".
77
Other related obligations under the duty to cooperate include the duty to negotiate in good faith, 78 the duty to warn and duties relating to more general and regular exchange of information. According to Okowa, "[A]lmost all the treaty instruments on environmental protection provide for the exchange of information on a regular basis",
79
and McCaffrey perceives this obligation as "a necessary Gabcíkovo-Nagymaros adjunct to, or perhaps even an integral part of, the obligations of equitable utilization and prevention of significant harm".
80 Similarly, the Experts Group on Environmental Law of the World Commission on Environment and Development linked the obligation closely to the principle of equitable utilisation, stating that "the duty to provide information may in principle pertain to many factors … which may have to be taken into account in order to arrive at a reasonable and equitable use of a transboundary natural resource".
81 Though determination of breach of such an obligation is bound to be problematic in the absence of uniform principles or rules regulating the collection or dissemination of information, Okowa speculates that "should damage occur, failure to supply such information may be taken as evidence that the State on whom the duty is incumbent has not exercised due diligence over activities under its jurisdiction and control".
82 This duty is most effectively achieved through the establishment of permanent river basin institutions to facilitate common management of the shared water resources.
83
Procedural obligations appear to play a particularly significant role in relation to regimes for the protection of water or other shared natural resources. It is therefore widely accepted that, despite some lack of certainty as to the existence of a similar customary requirement in relation to environmental obligations generally, customary law in the context of shared water resources imposes a binding obligation to notify other States, supply information and enter into consultations.
84 Early support for the existence of these customary obligations is to be found in a long line of European 85 and other 86 treaties and State practice 87 on the utilisation of international watercourses and Okowa points out that these duties are generally complied with even in the absence of applicable treaty provisions.
88
Similarly, in a comprehensive study of practice surrounding the duty to warn in customary international law, Woodliffe concludes that it is more developed in situations that involve the use of a shared natural resource (SNR), such as an international watercourse system.
89
There can be little doubt that the procedural rules set down in the 1997 UN Convention codify and formalise many existing rules of customary international law. In so doing the Convention further strengthens and legitimises such rules. 90 Having particular regard to the law of international watercourses, however, the absolutely central role of procedural rules in facilitating effective application of the overarching principle of equitable utilisation, not to mention the subsidiary rule on the prohibition of significant transboundary harm, lends such procedural rules, and their elaboration through the 1997 Convention, added significance. As ILC Special Rapporteur McCaffrey concluded in his Third Report:
"Thus the doctrine of equitable utilization does not exist in isolation. It is part of a normative structure that includes procedural requirements necessary to its implementation: the substantive and procedural principles form an integrated whole".
91
Conclusion
There remains considerable debate surrounding the role and influence of environmental factors in general, and the environmental impact of the use of an international watercourse on other watercourse States in particular, in determining an equitable regime for the utilisation of international watercourses. Some leading authorities have concluded that the causing of significant harm to the environment is a special category of injury which makes the harmful utilisation an inequitable use of the watercourse per se. 92 Though the International Law Association has clearly articulated the opposing view, stating that "uses of the waters by a basin State that cause pollution in a cobasin State must be considered from the overall perspective of what constitutes an equitable utilization", 93 this pronouncement dates from before the advent of modern international environmental law and policy normally associated with the 1972 Stockholm process. The International Law Commission has been rather more circumspect with regard to the significance of the obligation to prevent transboundary harm for the operation of the principle of equitable utilisation 94 but, despite much prevarication and debate, 95 the final version of Article 7, adopted by the Commission in 1994, makes no mention of pollution and simply subordinates the obligation to prevent significant harm to the principle of equitable and reasonable utilisation.
96
Therefore, at least in relation to Articles 5 and 7, it would appear that pollution is not to be given special treatment nor viewed as a particularly significant class of harm. However, the ILC's 1994 Draft Articles, and subsequently the 1997 UN Convention, proceeded to include a general obligation to protect and preserve the ecosystems of international watercourses 97 and an obligation to prevent, reduce and control pollution of an international watercourse that may cause significant harm to other watercourse States or their environment.
98 Similarly, the Convention requires watercourse States to take all measures necessary to protect and preserve the marine environment.
99 Neither the 
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Convention nor the commentary to the earlier Draft Articles elaborate on the relationship between these obligations and the principle of equitable utilisation and, in particular, on whether the scope of the latter principle is limited by the operation of these environmental obligations. At any rate, it is possible to argue that environmental factors are likely to enjoy a certain priority, or at least an increasing significance, within the balancing process that comprises practical implementation of the principle of equitable utilisation. Though any conclusions as the relative significance of factors relating to environmental protection could only ever amount to "rules of thumb" or broad guidelines to assist the diplomatic negotiator, legal advisor or judicial decision maker, they are useful and necessary nonetheless.
100 Despite the fact that Articles 6(3) and 10(1) of the 1997 Convention respectively provide that no particular factor or use enjoys inherent priority, it would certainly appear that, along with the consideration of vital human needs which are accorded a special position under Article 10(2), factors relating to environmental protection, as articulated or alluded to in Articles 5, 6, 7, 20, 21, 22 and 23, enjoy enhanced significance by virtue of their express and detailed inclusion. Article 21(3), for example, specifically lists indicative measures and methods to prevent, reduce and control pollution of an international watercourse on which watercourse States shall consult with a view to reaching agreement.
101 Clearly, such detailed conventional guidance for the practical implementation of the obligation to prevent, reduce and control pollution of an international watercourse that may cause significant harm to other watercourse States is of considerable assistance in determining whether environmental factors have been adequately considered, or in ensuring that environmental obligations are duly discharged, as a component of an equitable regime for the utilisation of shared waters. Obviously, the implementation of detailed environmental provisions will be greatly assisted where international joint bodies have been established with the requisite technical and other resources to facilitate appropriate fact-finding and consultation. Some commentators have interpreted Articles 7, 20 and 21 [of the ILC Draft Articles] as establishing the requirement of due diligence as the determinative criterion so that harm due to a failure to satisfy this requirement is inequitable per se.
102
Procedural obligations, however, and the requirement to conduct an EIA in particular, play a key role in ensuring that environmental considerations relating to a planned or continuing use of a watercourse are adequately understood and presented and thus that they may properly be taken into account. Also, the principle of sustainable development, if it is to be equated with the principle of equitable utilisation in the particular context of international watercourses, would lend support to the proposition that considerations of environmental protection enjoy very considerable significance under the latter principle, as environmental protection has always constituted a major element of the former. Further, the widespread use of international joint commissions to facilitate the common management of international watercourses plays an important role in ensuring that factors relating to environmental protection are identified, articulated and given due consideration in determining regimes for the equitable utilisation of those watercourses. Such international bodies are charged with a variety of functions, ranging from factfinding roles to the settlement of disputes but, as their environmental responsibilities are normally expressly included in their founding instruments, they would usually enjoy a clear mandate to act in the interest of environmental protection as well as the technical, legal, political and administrative expertise to do so effectively. Finally, it is a moot point whether several of the proposed rules and principles of international environmental law have achieved the status of "custom" for the purposes of Article 10(1) of the UN Convention and, accordingly, for determining whether considerations of environmental protection may enjoy priority over other relevant factors. Indeed, regardless of whether or not they have formally achieved customary status, the sophisticated and detailed articulation of the rules and principles of international environmental law provides a comprehensive set of reference standards and procedures to assist the consideration of environmental impacts and benefits. It is contended that it is the degree of normative specificity of rules and principles of environmental protection, substantive and procedural, that in practice plays the most significant role in ensuring that environmental values are accorded very considerable, and even disproportionate, 103 weight in any equitable balancing of interests.
In terms of substantive rules, one needs only to consider the ongoing, organic development of environmental due diligence standards which underpin the duty of prevention of significant harm, and which can be found to exist in relation to a wide range of activities, of types of plant and equipment, of protective or preventive works, of technical studies and assessments, and so on. Similarly, one needs only to consider the comprehensive set of procedures and standards which could be found in relation to the conduct of an EIA. Such detailed procedures and standards now exist in relation to literally dozens of industry sectors and categories of activity as well as to various classes of habitat and ecosystem. In terms of purely procedural rules, one has only to think of the detailed elaboration of guidance on the duty of watercourse States to consult in relation to the adoption of environmental measures under Article 21(3) of the 1997 Convention. It is contended that, by formalising the values, means and procedures by which questions of environmental protection are to be considered within the framework of equitable utilisation, the parallel and independent development of a complex but interrelated corpus of environmental rules and principles performs a vital function in ensuring that such questions are indeed so considered. While disparaging what she considers to be the disproportionate, and possibly inequitable, pre-eminence of environmental considerations (over developmental considerations) within applications of the concept of sustainable development and in the allocation of transboundary natural resources, Fuentes suggests that it is possible:
"to explain the advantageous position that environmental concerns are gaining, as compared to the slow pace of the developmental aspects of sustainable development, by emphasizing the inadequacies of the international law-making process in the fields of international economic and cooperation law".
104
This of course suggests that the effectiveness of the international law-making process in the field of environmental law is to some degree responsible for the priority she perceives being accorded to environmental concerns. Ibid., at 69. Ibid., at 13-19.
18
Ibid., at 31. See Knox, supra, n. 22, at 293. Knox similarly concludes, at 295-296, that "Principle 21 does seem logically to require … transboundary environmental impact assessment. Otherwise, the substantive prohibition on transboundary harm would be largely meaningless, except perhaps as a basis for post hoc determination of compensation owed to the affected state".
32
In his separate opinion appended to the Gabcikovo-Nagymaros case, supra, n. 23, Judge Weeramantry expressly describes environmental impact assessment as "a specific application of the larger general principle of caution", at 21. See also Request for an Examination of the Situation, supra, n. 23, Dissenting Opinion, Palmer, at 412, Dissenting Opinion, Weeramantry, at 345. McCaffrey, ibid.
55
[1987] Yearbook of the International Law Commission, vol. 1, at 75.
56
P. Sands, supra, n. 48, at 197-198. According to Sands, these specific commitments include:
"[R]ules on environmental impact assessment …; rules ensuring that neighbouring states receive necessary information (requiring information exchange, consultation and notification) …; the provision of emergency information …; and transboundary enforcement of environmental standards".
57
Report of the International Law Commission (1994), at 105.
58
Article 8(1) provides: "Watercourse States shall cooperate on the basis of sovereign equality, territorial integrity, mutual benefit and good faith in order to attain optimal utilization and adequate protection of an international watercourse".
59
Principle 20 was rejected primarily due to Brazilian opposition, which was due to the fact that Brazil was planning to build three high dams on the Parana River which is an important source of water for downstream Argentina. "Recognizes that cooperation between States in the field of the environment … will be effectively achieved if official and public knowledge is provided of the technical data relating to the work to be carried out by States within their national jurisdiction with a view to avoiding significant harm that may occur in the human environment of the adjacent area' and that 'The technical data referred to … will be given and received in the best spirit of cooperation and neighbourliness …".
61
Section 466g(d)(2). Cited in Utton, supra, n. 59, at 65-66. "It is reasonable … that procedural requirements should be regarded as essential to the equitable sharing of water resources. They have particular importance because of the breadth and flexibility of the formulae for equitable use and appropriation. In the absence of hard and precise rules for allocation, there is a relatively greater need for specifying requirements for advance notice, Negotiations would not be so conducted where one party terminates the negotiations without justification, imposes abnormal delays or time limits, fails to adhere to the agreed procedure, or systematically refuses to consider the proposals or the interests of the other party. See Lac Lanoux Arbitration, supra, n. 23, at 307. Supra, n. 53, at 411. He goes on to explain that: "without data and information from co-riparian states concerning the condition of the watercourse, it will be very difficult, if not impossible, for a state not only to regulate uses and provide protection (e.g. against floods and pollution) within its territory, but also to ensure that its utilization is equitable and reasonable vis-à-vis other states sharing the watercourse". 
83
See Dupuy, supra, n. 4, at 73, who concludes that such regular exchange of information by means of such permanent regional institutions "seems to be the most appropriate way of establishing a reasonable and equitable use of shared natural resources, as is required by international law". "For the most part, the basic requirements of the exchange of information, notice, consultation, and negotiation now form part of customary international law. In fleshing out these basic rules, such as providing for a six-month time limit, the ILC has engaged in beneficial progressive development of the law. … the new provisions merely elaborate the existing law and will make it more effective. Insofar as these provisions constitute new law, they should have little difficulty in gaining ready acceptance by the international community". 
95
In 1993, the Special Rapporteur, Mr Robert Rosenstock, considering that the Draft Articles should be reconsidered and updated to reflect developments in the area of international environmental law and practice, proposed a redraft of Article 7 which would have made it clear that equitable and reasonable utilisation was the decisive criterion in determining the permissible uses of an international watercourse but which would also have given special treatment to pollution so that it created a rebuttable presumption of inequity. See R. Rosenstock, 1993, "Nonnavigational Uses of International Watercourses", 23 Environmental Policy and Law 241, at 242. "In certain circumstances 'equitable and reasonable utilization' of an international watercourse may still involve significant harm to another watercourse State. Generally in such instances, the principle of equitable and reasonable utilization remains the guiding criterion in balancing the interests at stake".
97
Articles 20 and 22.
98
Article 21(2).
99
Article 23.
100
See, for example, J.M. Wenig, 1995, "Water and Peace: The Past, the Present and the Future of the Jordan River Watercourse: An International Law Analysis", 27 New York University Journal of International Law and Policy 331, at 348, who notes that "consideration of all these factors without a method of gauging their relative importance cannot provide conclusive and realistic conclusions to disputes over international waters".
101
These include: (a) Setting joint water-quality objectives and criteria; (b) Establishing techniques and practices to address pollution from point and non-point sources; (c) Establishing lists of substances the introduction of which into the waters of an international watercourse is to be prohibited, limited, investigated or monitored.
102
Brunnée and Toope, supra, n. 15, who conclude, at 63-64, that: "[T]he Draft Articles adopted in 1994 … ultimately make due diligence the decisive criterion. Thus, significant harm resulting from a failure to exercise due diligence violates both the transboundary harm and equitable use principles". See further, however, Fuentes, supra, n. 94, who strongly disagrees with this interpretation, at 411. Applying the principle "Think globally, act locally", local Agendas 21 are a policy instrument enabling the integration of the principles of sustainable development into all the policies, projects and plans for a territory or a city. They should be supported by a strategy, or territorial action programme, defining the objectives, methods and instruments to implement sustainable development locally. Our purpose in this paper is to understand whether and how such a policy and its supporting strategy can be implemented by small and medium-sized municipalities which, because of their size, may face difficulties in simultaneously handling the short and long-term aspects, and other problems of scale.
Actually, time and space scales introduce paradoxes in the conception and implementation of sustainable urban development policies for any city: e.g., the long term of sustainability versus the short term of political and financial interests, or the dimensions and technical characteristics and the resulting costs of a comprehensive and efficient infrastructure versus the financial and technical capacities of the local authority which plans, decides, builds and manages. These paradoxes are further complicated when they concern small and medium-sized municipalities, without significant financial, scientific, technical and human resources, that are often also characterised by a lack of usable communication tools.
In general, the territory chosen to implement sustainable development has to be at a scale consistent with a coordinated management of economic and social development and environmental protection, especially in terms of financial and technical capacities and institutional and legal organisation. There are no rules to define such a scale but, in France for example, a number of municipalities are organising their sustainable development and establishing their Agenda 21 according to a concept, introduced and supported by a set of laws, known as "intercommunality". Intercommunality is the association of several municipalities to pool their various resources, services and competences and reach a scale of operation compatible with sound elaboration and implementation of a sustainable development policy.
Such an association is not specific to France, although French legislation clearly emphasises sustainable development preoccupations, and, to illustrate this point, we present two examples, one in France and the other one in the USA, namely the Béthunois area in the North of France and Orange County in Southern California, and we propose some guidelines and recommendations, to be supported and developed by further research.
Small and Medium-sized Intercommunalities: Sustainable Development Challenges
The association of municipalities with intercommunalities provides the right critical mass in terms of population and financial means to address sustainable development challenges in a federate manner. However, the instruments necessary to implement a sustainable development policy still need to be adapted to the characteristics of the intercommunality, in terms of scale and financial capacity. This leads us to introduce the concept of "mediumsized intercommunality", which in France are defined as those intercommunalities with a range of population between 20,000 and 200,000 inhabitants (Pornon, 1998 In most cases, these intercommunalities are responsible for urban water management issues including water supply and sanitation for their municipalities. Nowadays, the intercommunalities are facing new challenges due to an increase in water supply demands and subsequent sanitation requirements, among others. To understand how the systems operate is possible today thanks to the existing information systems and modelling and simulation tools, but complementary developments are necessary to adapt these tools to the urban water management forecasts and strategies in a sustainable manner. If large intercommunalities have the necessary dynamics for setting up and operating these tools, small and medium-sized intercommunalities are rarely equipped and their competences, tools and human and resources are limited (Boulémia et al., 2000) .
Water managers need to have tools and technologies to meet problems related to daily management and mid and long-term development plans. These tools may allow them, on the one hand, to be autonomous in order to develop their own management strategies and decisionmaking processes and on the other hand, to facilitate data collection and analysis for the study of the urban water systems.
In the particular case of urban groundwater management, which we illustrate by two case studies, the activities concerning the exploitation of groundwater are diverse and rely on a great amount of data and many variables from various sources and of varying levels of quality according to their objective (e.g. diagnostic, interpretation, forecasting, planning) and to their implementation (short, medium or long-term). Managers and decision makers often have to make quick and effective decisions, which requires knowledge of the physical behaviour of the hydrological system and the use of suitable indicators on the functioning of the system. These indicators are defined by the manager and the local authorities according to their management priorities but also according to the indications and standards from the official documents.
Institutional and Legal Instruments Supporting Sustainable Development
In France, the concept of intercommunality was introduced by four laws adopted between 1999 and 2002 with the objective of strengthening the consistency of urban and territorial policies and bringing a legal value to local sustainable development.
These laws stimulate sustainable development in three ways:
• Think and act at the right territorial scales; • Give its significance to the long term with respect to the short term; • Reinforce public participation.
Two of these laws can be of direct assistance to small and medium-sized municipalities, suffering from a lack of financial means, by giving them the legal opportunity to join efforts and capacities and create a genuine fiscal and economic solidarity. Of course water management is not explicitly specified within these laws but they cover resource management in general and it is up to the water managers to fully understand the scope of these laws and apply the planning, organisational and economic opportunities, which they offer, to their field of water management:
• The law of "Orientation for territorial planning and sustainable development", June 25, 1999, officially introduces sustainable development as a mode of development and public action for the municipalities of a territory, giving them the legal possibility of associating themselves and sharing their capacities. According to this law, in an urban area of more than 50,000 inhabitants, where one or several communes have more than 15,000 inhabitants, the intercommunal public institutions dealing with territorial planning and economic development and the communes which are not members of these public institutions can associate themselves and design a project of "agglomération" (conurbation), whose legal expression in French is the "contrat d'agglomération" (conurbation contract). This project, on the one hand, determines the orientations concerning economic development and social cohesion, planning and urbanisation, transportation and lodging, urban policy, environmental and resources management policy according to the principles of local agendas 21, and on the other hand, identifies the measures necessary to implement these orientations. These conurbation contracts are established between the State, the Region and the municipalities, according to the principles of sustainable development and emphasising proximity, the mobilisation of the actors and the specificities of the urban challenges.
• The law concerning the "reinforcement and the simplification of intercommunal cooperation", July 12, 1999, has created a new instrument of intercommunal cooperation, the "communauté d'agglomération" (conurbation community), which is supported, on the one hand, by the association of strong competences for land-use planning, economic development and urban social development, and, on the other hand, by the mobilisation of a fiscal resource transferred from the commune to the intercommunal structure, the professional tax. And this creates a genuine fiscal and economic solidarity at intercommunal level.
The two other laws are also interesting, although they do not directly concern the small and medium-sized urban communities: the law of 13 December 2000 stimulates solidarity and develops participation and local democracy while insisting on a more economical use of space by introducing new planning instruments like the territorial consistency schemes and the local urban plans; the law of 27 February 2002 strengthens local democracy, e.g., creating district councils in communes over 80,000 inhabitants, which could be applied in an association of communes.
The "conurbation contract" defines the choices of development and spatial organisation of the communes at the scale of the intercommunality (or association), within which the "contract" will coordinate the relevant public policies, such as water supply, sanitation, waste water treatment, storm water among others. It defines the spatial scale of action of the association of communes and contributes to the strengthening of the intercommunality. It is the basis upon which a number of French municipalities are now establishing their agendas 21, namely as an "intercommunal agenda 21", such as, among others, Poitiers with 10 municipalities and 110,000 inhabitants, and Saint Etienne with 43 municipalities and 390,000 inhabitants.
In the USA, the structure of city governments is rather similar to the federal structure of the Federation and the States: an elected mayor, with the executive power, and a Courtesy: GDRC 0378-777X/08/$17.00 © 2008 IOS Press council whose members are either elected or selected in electoral districts, with the legislative power. But some public services, and water in particular, are managed by specific local public authorities called "districts" or "authorities" and created by a specific law. These authorities are geographically distinct from the cities and this is where an equivalence to the French intercommunality can be found: a water authority or district will gather a number of cities, or parts of cities, and create a synergy in terms of water supply, sanitation and waste water treatment and reuse; in some cases other uses of water are dealt with by the water district, such as, for instance, fire protection in the Bangor Water District of Maine (http://www.bangor water.org).
Although many of these districts were created quite a long time before the 1987 Brundtland UN report (e.g., the Bangor Water District was created in 1957 and the Orange County Water District in 1933), they now constitute a valuable facilitator and practical instrument for sustainable water management, comparable, for water of course, to the "conurbation contract" and the intercommunality in France, but at a much larger geographical scale corresponding to the respective sizes of the two countries.
Management and Decision-making Tools for Medium-sized Intercommunalities
Since the emergence of Geographical Information Systems (GIS), priority has been given to management applications. The applications in decision-making support, in particular in small and medium-sized communities, are less developed. However, local authorities and water managers and practitioners in these intercommunalities have recently expressed a very strong request for equipment and data-processing and modelling tools which, in the mediumterm, will have to be not only daily management tools but also instruments for future development in their territory (Boulémia et al., 2000) . These tools, contrary to the management tools meant for technicians, must allow the anticipation of a phenomenon and provide the appropriate decision-making framework.
Two Case-studies of Intercommunalities Dealing with Groundwater Management for Urban Supply The SIVOM (Syndicat Intercommunal à Vocation Multiple) of the Intercommunality of the Béthunois (France): Science for Sustainable Groundwater Management
The SIVOM of the Community of the Béthunois has the mandate for 32 technical tasks including the production and supply of drinking water for 13 boroughs in an area of 51km 2 . The population was 40,000 in 2004. The local community, wishing to preserve its groundwater resource, which is the main source of freshwater in the area, while responding to the increasing demands for water, needed suitable tools to understand the behaviour of the aquifer system, in order to model and monitor its response to an increase in groundwater abstraction.
The local authorities of the SIVOM and the regional university, the University of Artois, initiated a partnership by which the university would provide technical and scientific assistance to the local authorities to assist them in developing and implementing a methodological approach for the sustainable management and protection of the groundwater resource. In particular, the study also focused on the impact that an unsustainable exploitation plan may have on the natural phenomena occurring in the aquifer, such as the natural denitrification process. In this research project, the researchers of the "Hydrology, Soil and Environment" team of the University proposed a methodology for a better understanding of the functioning of the aquifer system using management tools such as GIS, databases and models, and for monitoring and preservation of the resource.
The Orange County Water District, California (USA): Finance and Techniques for Sustainable Groundwater Management
The Orange County Water District manages the groundwater basin in coastal Southern California, which provides the majority of water demands in the area. The District was formed by a special act of the California Legislature in 1933 for the purpose of protecting the Basin. It does not deliver water directly to the 2.3 million residents of 21 cities south of Los Angeles, an area of about 1000km 2 , which is done by water retailers, such as the Irvine Ranch Water District. But it ensures the availability and good quality of the water supply, essentially groundwater, at the lowest reasonable cost and in an environmentally responsible manner (Orange County Water District). The District is governed by a 10-member Board of Directors, elected in seven districts of approximately equal population or appointed by the city councils of three cities. The Board sets the policy and the budget. It should be stressed that the district is medium-sized on a US scale and this is why it was chosen. It could be compared to the Metropolitan Water District of Southern California which serves 18 million inhabitants (Orange County Water District, 2004).
The water exploitation management is based on financial incentives: a Replenishment Assessment (RA) or pump tax is charged on all water pumped; each year, the District determines the Basin Production Percentage, i.e., the percentage of each city's annual demand which can be satisfied with groundwater. Cities can pump more if they pay a supplementary tax which makes the cost of that water equal to the cost of purchasing imported water. The RA funds are used to construct, operate and maintain facilities to protect and increase groundwater supplies, e.g., by purchasing imported water for additional groundwater recharge (e.g,. from the Metropolitan Water District of Southern California).
A major feature is the groundwater replenishment system (GRS), the world's largest water purification and reuse project, which certainly could not be managed by one city alone. The system also protects the aquifer from sea water intrusion, stimulating solidarity among all users who are financially collectively responsible for the system, whether they live near the sea or further inland. Another interesting feature is that the District has a Research and Development group, carrying out laboratory, field and mathematical modelling research, to find solutions to shortterm problems of the area as well as longer-term more general research questions.
Public participation, a significant principle of Agenda 21, is a requirement of the State of California Water Code. Therefore the District holds public meetings as part of the regularly scheduled board meetings. Besides other classic communication means such as public reports or water producers' workshops, the District informs and engages the public in groundwater discussions through an active speakers' bureau, media releases, the water education class "Orange County Water 101" for adults at no cost, and a Children's Water Education Festival in partnership with the Disneyland Resort.
Recommendations for Better Access of Mediumsized Intercommunalities to Sustainable Development Instruments
From experience and analysis of the difficulties that small and medium-sized intercommunalities are currently facing in the sustainable management of their urban water systems and water resources, illustrated through two case studies, we propose some guidelines for action in the domains of education, training and research that will enable the implementation of the sustainable development instruments and methods described in this paper.
The first set of recommendations aims at facilitating closer cooperation between the local authorities and water managers, and higher education and research institutions. The second set of recommendations proposes some of the new directions that research may take to support effectively the needs of intercommunalities.
Cooperation with Higher Education and Research Institutions
• Partnerships between local authorities and neighbouring (local) universities or research institutions to compensate for the lack of scientific and technical means and expertise; • In particular, participation of universities and research institutions in the creation of specific instruments for the intercommunality, adapted to the local context, both technical and managerial; • Conversely, financial investments in these institutions for applied educational programmes: e.g., Masters and PhD degrees; • Short and longer-term internships offered to students in intercommunality technical services; • Professional training: participation of intercommunality technical services staff in intensive short courses offered by universities, research institutions or international organisations.
New Directions for Research in Support of Intercommunalities
• Stimulate multidisciplinary research in the institutional, political, legal and financial domains of interest for the small and medium-sized intercommunalities; • In the same spirit, promote the integration of human and social sciences into engineering studies (e.g., on urban water conflicts and on user perceptions of the quality of the urban water services); • Establish applied research programmes addressing issues relevant to the intercommunality coping with local problems and needs; • Strengthen the communication mechanisms between the local authorities, the technical services and the scientific researchers through a trialogue platform so that decisions are made based on the technical and scientific advice and support of all the different stakeholders.
Conclusion
In this paper, we have underlined that in order for municipalities associated in small and medium-size intercommunalities to achieve sustainability of their water management some specific developments and adapted instruments are necessary to cope with limited financial resources and scarce technical skills. We have shown two successful case studies where beneficial partnerships have been established between the intercommunality wishing to respond to the water demands of its population and the local groups of research that provided the necessary technical and scientific knowledge and expertise for better management and decision-making processes within the intercommunality. The methods and instruments applied in these two cases could be adapted to other small and medium-sized intercommunalities facing different technical problems. We have proposed some orientations, tested through our own case studies, to support research and technical cooperation between the local authorities, the water managers at the technical level, and the scientific community.
